Changes in hsp70 alter thermotolerance and heat-shock regulation in Drosophila.
To test the role of the heat shock protein hsp70 in induced thermotolerance and in the regulation of the heat-shock response, we established cell lines with altered expression of the Hsp70 gene. Underexpressing cells were created by transformation with antisense Hsp70 genes, and overexpressing cells by transformation with extra copies of the wild-type gene. Expression at normal temperatures was achieved by placing Hsp70 coding sequences under the control of the metallothionein promoter. Cells that expressed mutant hsp70s were created by transforming cells with deletion and frameshift mutations. The results indicate that hsp70 plays a major role in both thermotolerance and regulation. Surprisingly, they also indicate that these functions can be separated. Overexpression affected thermotolerance more than regulation; underexpression affected regulation more than thermotolerance. A carboxyl-terminal deletion of Hsp70 had a severe dominant-negative effect on thermotolerance but only a minor effect on regulation; an amino-terminal deletion strongly affected regulation but not thermotolerance. A model that explains these observations is presented.